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5apan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the manufacturing installation of the optical disk which produces the metal original recording of an optical 
disk using a glass negative A polish means to perform polish processing which a glass negative is equipped with the 
negative installation means installation immobilization of the rotation of is enabled, and grinds and carries out flattening 
to the front face of the glass negative concerned, The manufacturing installation of the optical disk characterized by 
preparing the polish soaping-machine style it comes to allot a washing means to perform washing processing which 
carries out washing removal of the abrasives which remain on the front face of a glass negative to near the above- 
mentioned negative installation means, respectively. 

[Claim 2] A washing means is the manufacturing installation of the optical disk according to claim 1 characterized by 
consisting of the 1st washing means which carries out washing removal of the abrasives which remain on the front face 
of a glass negative using a scrub roller, and the 2nd washing means which washes the front face of a glass negative with 

a supersonic wave. . 
[Claim 3] A polish soaping-machine style is the manufacturing installation of the optical disk according to claim 1 
characterized by presenting polish processing and washing processing with a defect glass negative again if a defect 
occurs in a glass negative. , 
[Claim 4] The manufacturing installation of the optical disk according to claim 1 characterized by having the clean 
tunnel where each process which produces the metal original recording of an optical disk by carrying out sequential 
conveyance of the glass negative is performed. # 
[Claim 5] The manufacturing installation of the optical disk according to claim 4 characterized by making the inside oi a 
clean tunnel bypass and making a first process recur the defect glass negative concerned, without giving degree process 
to a defect glass negative. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[industrial Application] This invention relates to the manufacturing installation of an optical disk which performs the 
original recording production process which produces the metal original recording of an optical disk especially using a 
glass negative about the manufacturing installation of an optical disk. 

[Description of the Prior Art] Generally, when producing an optical disk, two or more optical disks are manufactured by 
Passing through the original recording production process which produces the metal original recording of an optical disk 
using a glass negative, and the disk-ized process which reproduces on a predetermined substrate using the metal original 

recording concerned. . . , ,. , t u 

[0003] Concretely the flow is shown in drawing 26 about an original recording production process among the 
manufacture processes of the optical disk in the former. In this case, it is first started from the processing process of a 
glass negative. As an ingredient of this glass negative, with high precision, a flat front face is obtained comparatively 
simply it is cheap, and what has easy acquisition is desirable, for example, moreover, a soda lime can be considered. 
[0004] By the way, in advance of this original recording production process, since it is again used for production of 
metal original recording after an original recording production process is completed and metal onginal recording is 
produced, the above-mentioned glass negative washes and removes the nickel and the resist which remained on the front 
face of a glass negative, after producing metal original recording first (regeneration process). 
[0005] Subsequently, in the above-mentioned regeneration process, particle size grinds using the slurry of the cenum 
oxide which is about 0.5 micrometers as abrasives for flattening of the detailed irregularity formed in removal of 
affixes, such as a drug solution layer of the front face of the glass negative which cannot be removed, and an oxide film, 
and the front face ofa glass negative (polishing process). 

[0006] And the abrasives which remain on the front face of the above-mentioned glass negative are washed using a 
scrubber and after performing ultrasonic cleaning further and drying the glass negative concerned (washing process), 
the thing of the positive type into which the exposure section begins to melt in a developer is applied to the front face of 
a glass negative a predetermined photoresist and here (resist spreading process). In order to strengthen adhesion with the 
glass negative ofa resist layer at this time, a photoresist is applied, after drying by applying and shaking off adhesion 
reinforcing agents (silane coupling agent etc.) on the front face of a glass negative beforehand before applying a 

fo007rSubsequently, after heat-treating to the above-mentioned glass negative, attaining stabilization of the resist layer 
of the glass negative front face concerned (baking process), investigating whether a defect consists in the resist layer 
concerned and measuring thickness ofa resist layer (defective inspection and resist thickness measurement process), a 
predetermined latent image is formed using a laser recorder etc. to the resist layer concerned (cutting process). 
[0008] Next a concavo-convex relief pattern is actualized on the resist layer concerned by developing negatives in the 
above-mentioned resist layer in which the latent image was formed (development process). Generally, the sensibility of 
a resist is sharply influenced by many factors, such as the manufacture lot, conditions of spreading and desiccation, 
temperature and humidity, and a developer, and this influences the regenerative signal of an optical disk. Therefore, it is 
desirable by acting as the monitor of the advance of development also including fluctuation of the light exposure at the 
time of latent-image formation to control the termination of development and to absorb the above-mentioned fluctuation 
fcictor 

[0009] then electrocasting for imprinting the above-mentioned relief pattern to metal original recording ~ carrying out - 
- the conductor of a resist layer front face ~ since-izing is required, using an electroless deposition method, a glass 
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negative is made immersed in a non-electrolyte, and nickel plating is performed to the resist layer front face concerned 
(electroless deposition process). At this time, there is the need of aiming at improvement of the surface state of a resist 
layer and promotion of a plating deposit in advance of the electroless deposition process concerned (electroless 

deposition head end process). . . . . . 1f ... 

[0010] Then, use the front face of the conductor-ized resist layer as cathode, make it energize in a nickel sultamate bath 
by making nickel into an anode plate, and metal nickel is deposited on a glass negative (electrocasting process). After 
continuing electrocasting until metal nickel serves as thickness which is about 0.3mm, by exfoliating the metal nickel 
film concerned from the above-mentioned glass negative, a nickel master is produced and metal original recording (La 
Stampa) is completed through a mother by imprinting further (La Stampa exfoliation process). Then, production of 
metal original recording will be again presented with the above-mentioned glass negative after production of metal 
original recording like the above. 

[probiem(s) to be Solved by the Invention] By the way, in the above-mentioned polishing process, the washing means 
(the 1st washing means which carries out washing removal of the abrasives which remain on the front face of a glass 
negative using a scrub roller, and 2nd washing means which washes the front face of a glass negative with a supersonic 
wave) of 1 or 2 is required in the washing process which are the polish means of 1, and degree process. Therefore, there 
is a problem that the tooth space in which the independent processor of 2-3 convenience is installed becomes 
indispensable, and the processing time (cycle time) of all processes becomes very long. 

[0012] Furthermore, in the above-mentioned original recording production process, when a certain poor activity occurs 
at each process, an original recording production process is once stopped by the process which the defect (it is described 
as NG among drawing 26 ) produced, and it reperforms from the first regeneration process again. Therefore, when a 
poor activity occurs in the time of a certain process, the processing in all the processes before already carrying out 
becomes invalid, and, also in time, futility will arise also in resource. 

[0013] In this case, since the glass negative which the defect produced is picked out from a processor, it is the present 
condition which the cure about the fall of the air cleanliness class within the processing means concerned inevitably 
produced in connection with there being many routing counters was needed, and serious problems, such as increase of 
processing cost and aggravation of work environment, have produced. 

[0014] Then, this invention is proposed in view of this conventional actual condition, realizes compaction of the 
processing time, and an improvement of work environment in an original recording production process, and aims at 
offering the manufacturing installation of the optical disk which makes it possible to manufacture the metal original 
recording excellent in the yield and dependability. 

[Means for Solving the Problem] This invention is aimed at the manufacturing installation of the optical disk which 
produces the metal original recording of an optical disk using a glass negative in an original recording production 

process. , r , 

[0016] It carries out that the polish soaping-machine style it comes to be allotted to a polish means perform the polish 
processing which the manufacturing installation of the optical disk concerning this invention is equipped with the 
negative installation means the installation immobilization of the rotation of a glass negative of is enabled, and ground 
and carries out flattening to the front face of the glass negative concerned, and a washing means give the washing 
processing carry out washing removal in the abrasives which remain to the front face of a glass negative near the above- 
mentioned negative installation means, respectively is prepared as the description. 

[0017] In this case, it is desirable to constitute from the 1st washing means which carries out washing removal of the 

abrasives which remain the above-mentioned washing means on the front face of a glass negative using a scrub roller, 

and the 2nd washing means which washes the front face of a glass negative with a supersonic wave. 

[0018] At this time, when a defect generates the polish soaping-machine style concerned in a glass negative, it is 

desirable to present polish processing and washing processing with a defect glass negative again. 

[0019] It can consider making the inside of a clean tunnel bypass and making a first process recur the defect glass 

negative concerned, without preparing the clean tunnel where each process which specifically produces the metal 

original recording of an optical disk by carrying out sequential conveyance of the glass negative to the above-mentioned 

manufacturing installation is performed, and giving degree process to the defect glass negative concerned at the time of 

defect generating. 

[0020] , . . . _ , 

[Function] In the method equipment of manufacture of the optical disk concerning this invention The polish means tor 
grinding and carrying out flattening to the front face of a glass negative and the washing means which carries out 
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washing removal of the abrasives which remain on the front face of a glass negative Since it is allotted, respectively 
aear the negative installation means installation immobilization of the rotation of the above-mentioned glass negative of 
was enabled and the polish soaping-machine style is constituted, the polish (polishing) processing and washing 
processing using a polish means and a washing means will be performed at above-mentioned polish soaping-machine 
guard, without following migration. 

[0021] And in the polish soaping-machine style concerned, when a defect occurs in a glass negative, by presenting each 
above-mentioned processing with a defect glass negative again, it is inhibited certainly that the glass negative which the 
defect produced at degree process is conveyed, and while the cycle time is shortened, the thickness and adhesion of a 
resist layer will improve. 

[0022] Moreover, without performing each process of an original recording production process by carrying out 
sequential conveyance of the defect glass negative in a clean tunnel, and performing degree process after activation of a 
defect tail end process, the above-mentioned manufacturing installation makes the inside of a clean tunnel bypass, and 
makes a first process recur a defect glass negative. Therefore, a defect glass negative is easily conveyed by the first 
process, without taking out a defect glass negative to the exterior and making the condition in a clean tunnel disturb. 
[0023] ' 

[Example] It explains referring to a drawing hereafter about the concrete example which applied the manufacturing 
installation of the optical disk of this invention. 

[0024] In this example, by passing through the original recording production process which produces the metal original 
recording of an optical disk using a glass negative, and the disk-ized process which reproduces on a predetermined 
substrate using the metal original recording concerned, it faces manufacturing an optical disk and the manufacturing 
installation of an optical disk which performs an original recording production process is set as the object. 
[0025] Concretely, the flow is shown in drawing 1 about an original recording production process among the above- 
mentioned manufacture processes of an optical disk. In this case, the original recording production process concerned 
consists of polishing and a washing process, a resist spreading process, a baking process, defective inspection and a 
resist thickness measurement process, a cutting process, a development process, an electroless deposition head end 
process, an electroless deposition process, a electrocasting process, and a La Stampa exfoliation process. Here, 3 of a 
development process, an electroless deposition head end process, and an electroless deposition process processes are 
named a glass master process generically. 

[0026] As shown in drawing 2 , the above-mentioned manufacturing installation has the clean tunnel 1 where each 
process from the polishing process except a regeneration process to the La Stampa exfoliation process is performed, and 
the regeneration means 1 1 for performing the regeneration process prepared in the inlet port of a clean tunnel 1 is 
established, and it is constituted. Seven rooms 1 2-1 8 are formed in the interior of this clean tunnel 1 , and the 
conveyance means 19 for carrying out sequential conveyance of the glass negative at each process is further formed in 
it. Shutters 12a-l 8a, and 12b and 1 8b are allotted to the flank of the above-mentioned each part store, respectively, and 
it considers as the entrance of the glass negative concerned at the time of conveying a glass negative from a certain 
room inside to the next room with the conveyance means 19. 

[0027] As for each part indoor of the clean tunnel 1 concerned, the air cleanliness class is maintained at about 100 class, 
and the inside of the regeneration means 1 1 is made into the environment where the air cleanliness class was maintained 
at about 100,000 class. 

[0028] The above-mentioned each part stores 12-18 are locations which perform polishing and a washing process, a 
resist spreading process, a baking process, defective inspection and a resist thickness measurement process and a cutting 
process, a glass master process, a electrocasting process, and the La Stampa exfoliation process, respectively. 
[0029] Moreover, the above-mentioned conveyance means 19 consists of a conveyor 21 which conveys a glass negative 
in the room 12 where polishing and the washing process which are degree process are performed from the regeneration 
means 1 1 , and a transfer unit 22 which is prepared movable along each part store and installs a glass negative in each 
part indoor. Here, end section 22a is fixed rotatable, and the transfer unit 22 concerned is constituted so that it may hold 
a glass negative in the point 22b concerned, point 22b being used as the shape of **. Each process shown below in the 
regeneration means 1 1 and each part store 1 2-1 8 is performed, and after the process of 1 is completed, sequential 
conveyance of the above-mentioned glass negative will be carried out by the conveyor 21 and the transfer unit 22 which 
were prepared in the above-mentioned conveyance means 1 1 at degree process. 

[0030] The above-mentioned original recording production process is first started from the processing process of a glass 
negative. As an ingredient of this glass negative, with high precision, a flat front face is obtained comparatively simply, 
it is cheap, and what has easy acquisition is desirable, for example, moreover, a soda lime can be considered. 
[0031] By'the way, the above-mentioned glass negative is again used for production of metal original recording, after an 
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original recording production process is completed and metal original recording is produced. That is, as a regeneration 
process the regeneration means 1 1 is used, and first, after producing metal original recording first, the nickel and the 
resist which are the surface contamination which remained on the front face of a glass negative are dissolved and 

washed, and are removed. , . „ . , . .. 

[0032] Subsequently, for flattening of the detailed irregularity formed in removal of affixes, such as a drug solution 
layer of the front face of the glass negative which cannot be removed in the above-mentioned regeneration process, and 
an oxide film and the front face of a glass negative As abrasives, particle size grinds using the slurry of the cerium 
oxide which is about 0.5 micrometers, and washes the abrasives which remain on the front face of the above-mentioned 
glass negative using a scrubber, ultrasonic cleaning is performed further, and the glass negative concerned is dried 
(polishing and washing process). 

r0033] It faces performing this polishing and a washing process, and a polish soaping-machine style (polishing / 
washing unit) as shown in drawing 3 is used. This polish soaping-machine style has the negative installation means 31, 
and the polish means 32, and the 1st washing means 33 and the 2nd washing means 34 are allotted around the negative 
installation means 3 1 concerned (near), and it is constituted. Here, in consideration of the dirt prevention around the 
negative installation means 31, the chamber 35 which is the defense wall which encloses the negative installation means 

31 concerned is installed. • ~- • A 

[0034] As shown in drawing 4 , the turntable 41 on which installation immobilization of the glass negative 2 is earned 
out is installed in a substrate 43 pivotable through a main shaft 42, a turntable 41 is connected with a drive motor 45 by 
a main shaft 42 and the coupling 44 prepared in the lower part of a substrate 43, through the speed control circuit 46 
where this drive motor 45 controls the rate of the drive motor 45 concerned, it connects with a speed setter 47 and the 
above-mentioned negative installation means 31 is constituted. In addition, exhaust pipe 42a is penetrated and prepared 
in the above-mentioned main shaft 42, opening is formed in the front face of a turntable 41 , it exhausts from this exhaust 
pipe 42a and vacuum adsorption of the glass negative 2 is carried out on a turntable 41 . 

[003 5] The above-mentioned polish means 32 consists of the polish section 5 1 , and the drug solution feed zone 52 and 
the polishing pad cleaning section 53. 

[0036] The above-mentioned polish section 51 is connected with the polishing arm vertical cylinder 64 and the 
polishing arm revolution cylinder 65 in which the above-mentioned end section 61a was prepared in the bottom of a 
substrate 43 through the main shaft 63, and is constituted while being installed on the above-mentioned substrate 43, 
having the polishing arm 61 which it comes to make rotatable at end section 61a and forming the polishing pad 62 in 
other end 61b of the polishing arm 61 concerned. . 
[0037] Here the above-mentioned polishing putt 62 is a special product made of cloth for polish, and grinds on the tront 
face of the glass negative 2 concerned by pressing against the front face of the glass negative 2 which rotates on a 
turntable 41 by the rotation drive of a drive motor 45. The polishing arm vertical cylinder 64 moves the polishing arm 
61 up and down to the above-mentioned substrate 43, and the polishing arm revolution cylinder 65 makes the polishing 
pad 62 rock here at the time of polish. 

[0038] In this polish section 51, as the polishing putt 62 shows the front face of the glass negative 2 to drawing.3 by 
setting a revolving shaft as top Norikazu edge 6 1 a at the time of starting, it rotates. 

[0039] The above-mentioned drug solution feed zone 52 consists of an abrasive material supply nozzle 66 which 
supplies the slurry of the cerium oxide which is an abrasive material to the front face of the glass negative 2, and a pure- 
water nozzle 67 which supplies pure water. 

[0040] The above-mentioned polishing pad cleaning section 53 is formed in the end of the above-mentioned substrate 
43 consists of a brush 69 for pads installed through the main shaft 68 on the substrate 43 concerned, and a drive motor 
70'installed through the main shaft 68 in the bottom of a substrate 43, and cleans the polishing pad 62 concerned by 
pressing the polishing pad 62 against the brush 69 for pads which rotates by the rotation drive of said drive motor 70. 
[0041] As the washing means 33 of the above 1st is shown in drawjng-5 , it is installed on the above-mentioned 
substrate 43 and has the scrub arm 71 which it comes to make rotatable at end section 71a. While the scrub roller 73 is 
formed in other end 71b of the scrub arm 71 concerned through a drive motor 72 Top Norikazu edge 71a is connected 
with the scrub arm vertical cylinder 74 and the scrub arm revolution cylinder 75 which were prepared in the bottom of a 
substrate 43 through the main shaft 63, and is constituted. Moreover, the pure-water nozzle 77 for the pure-water nozzle 
76 for supplying pure water to the front face of the glass negative 2 near the scrub arm 71 to supply pure water to the 
rear face of the glass negative 2 at the lower part of the above-mentioned substrate 43 is allotted, respectively. 
[00421 Here the above-mentioned scrub roller 73 rotates by the rotation drive of a drive motor 72, in response to supply 
of the pure water from the pure-water nozzle 76, washes the front face of the glass negative 2 by the bottom surface 
part, and washes the end face of the glass negative 2 by the lateral portion. Moreover, the thing and the above- 
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mentioned scrub arm revolution cylinder 75 in which the above-mentioned scrub arm Wrtical cylinder 74 moves the 
scrub roller 73 up and down to a glass negative make the scrub roller 73 rock at the time of a scrub activity. 
[0043] In this 1 st washing means 33, as the scrub roller 73 shows the front face of the glass negative 2 to drawing.3 by 
setting a revolving shaft as top Norikazu edge 71a at the time of starting, it rotates. 

[0044] The washing means 34 of the above 2nd consists of the ultrasonic-cleaning section 81 and a pure-water feed 
zone 82. 

[0045] The above-mentioned ultrasonic-cleaning section 81 is connected with the ultrasonic arm vertical cylinder 94 
and the ultrasonic arm revolution motor 95 by which the above-mentioned end section 91a was prepared in the bottom 
of a substrate 43 through the main shaft 93, and is constituted while being installed on the above-mentioned substrate 
43, having the ultrasonic arm 91 which it comes to make rotatable at end section 91a and forming the washing nozzle 92 
in other end 91b of the ultrasonic arm 91 concerned. The thing and the ultrasonic arm revolution motor 95 by which the 
ultrasonic arm vertical cylinder 94 moves the washing nozzle 92 up and down make the washing nozzle 92 rock here at 
the time of washing. 

[0046] In this ultrasonic-cleaning section 81, as the washing nozzle 92 shows the front face of the glass negative 2 to 
drawing 3 with predetermined distance by setting a revolving shaft as top Norikazu edge 91a at the time of starting, it 

rotates. . . 

[0047] The above-mentioned pure-water feed zone 82 consists of a pure-water supply pipe 96 which supplies pure 
water, and an ultrasonic pure- water supply pipe 97 which supplies the pure water to which supersonic vibration was 
applied. As for this pure-water feed zone 82, the tip of each above-mentioned supply pipes 96 and 97 will be breathed 
out by the front face of the glass negative 2 from the washing nozzle 92 by supplying the pure water which is connected 
with the washing nozzle 92 and applied pure water or supersonic vibration to each supply pipes 96 and 97 concerned. 
[0048] Near the above-mentioned polish soaping-machine style, the control means for controlling each means of the 
polish soaping-machine style concerned is established. This control means consists of drive circuits 105, such as the I/O 
interface 103 which achieves the junction function of CPU101 which manages control, the memory 102 in which the 
control program is stored and said CPU101, and each below-mentioned control circuit, the motor control circuit 104 
which performs control of each above-mentioned drive motor, and a solenoid which performs control of each above- 
mentioned cylinder and each supply pipe (each nozzle), as shown in drawing 6 . 

[0049] Here, a signal input is made from the control panel 107 for carrying out starting and a halt of the location 
detection sensors 106 which detect the vertical location of each above-mentioned vertical cylinder, and the center 
position and periphery location at the time of each above-mentioned arm revolution other than the signal output to the 
drive circuits 105, such as the motor control circuit 104 and a solenoid, and a polish soaping-machine style to the I/O 
interface 103. Control of each means of the above-mentioned polish soaping-machine style is performed checking 
completion of operation with the input signal of the location detection sensors 1 06. 

[0050] In order to perform polishing and a washing process using the polish soaping-machine style which has the 
above-mentioned configuration As shown in drawing 7 , carry out installation immobilization of the glass negative 2 on 
the turntable 41 of the negative installation means 31 first, and the glass negative 2 concerned is rotated. The pure water 
to which was made to rotate the ultrasonic arm 91 on the glass negative 2, and supersonic vibration was applied from 
the washing nozzle 92 is supplied to the front face of the glass negative 2 using the 2nd washing means 34 (ultrasonic- 
cleaning process Tl). At this time, while the wettability of the front face of the glass negative 2 before polish improves, 
the comparatively big affix on the above-mentioned front face is removed. 

[0051] Subsequently, after making an initial valve position recur the ultrasonic arm 91, while removing survival by 
using the polish means 32, rotating the polishing arm 61 of the polish section 51 on the glass negative 2, and pressing 
the polishing pad 62 against the front face of the glass negative 2, flattening of the irregularity with the above- 
mentioned detailed front face is carried out (polish process T2). 

[0052] And after making an initial valve position recur the polishing arm 61 , the pure water to which used the 2nd 
washing means 34 and supersonic vibration was applied again is supplied to the front face of the glass negative 2 
(ultrasonic-cleaning process T3). At this time, washing removal of the abrasive material which remains on the front face 
of the glass negative 2 is carried out. . . 

[0053] Subsequently, after making an initial valve position recur the ultrasonic arm 91, some survival is rubbed ott by 
using the 1st washing means 33, rotating the scrub arm 71 on the glass negative 2, and pressing the scrub roller 73 
against the front face and end face of the glass negative 2 (scrub washing process T four). 

[0054] Next, after making an initial valve position recur the scrub arm 71, the pure water to which used the 2nd washing 
means 34 and supersonic vibration was applied again is supplied to the front face of the glass negative 2 (ultrasonic- 
cleaning process T5). At this time, washing removal of the survival of the front face of the glass negative 2 is earned out 
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SS^Aninitial valve position is made to recur the ultrasonic arm 91, and the front face of the glass negative 2 is dried. 
If the above-mentioned front face is made to season naturally at this time, desiccation SHIMI will occur in the front face 
of the glass negative 2 Therefore, it dries by the moisture adhering to the glass negative 2 shaking off, making 
rotational-speed lOOOrpm extent carry out high-speed rotation of the turntable 41 (desiccation process T6). 
[0056] Here, the above-mentioned processes T1-T6 are explained to concrete and a detail using drawmgl thru/or 
d win 13 

rOOS^First as shown in drawing 8 , after entrance-side shutter 12b opens on the occasion of activation of the 
ultrasonic-cleaning process Tl to the room 12 in which the polish soaping-machine style was held and the glass 
negative 2 within the regeneration means 1 1 is conveyed in the room 12 by conveyor 21, shutter 12b closes. 
[00581 Subsequently, shutter 12a of the room 12 in which the polish soaping-machine style was held is opened wide, 
and the glass negative 2 with which the transfer unit 22 of the conveyance means 19 was held at the conveyor 21 is 
pulled up Then the transfer unit 22 concerned conveys and lays the glass negative 2 on the turntable 41 of the negative 
installation means 31, performs exhaust air from exhaust pipe 42a, and carries out vacuum adsorption of the glass 
negative 2 on a turntable 41. And the transfer unit 22 evacuates from the inside of the above-mentioned room 12, and 

[00591 Subsequently, while a turntable 41 starts rotation by the rotation drive of a drive motor 45, pure water is supplied 
to the rear face of the glass negative 2 from the pure-water nozzle 77, and the ultrasonic-cleaning process Tl is 
performed First as shown in drawing 9 , the ultrasonic arm 91 rotates and moves to the periphery location of the glass 
negative 2. With it, wetting processing of the scrub roller 73 and cleaning of the polishing pad 62 by the polishing pad 
cleaning section 53 are performed. . 
[00601 And after ultrasonic cleaning is started and rocking which is a count of a convention is performed, making the 
washing nozzle 92 rock in the ultrasonic arm revolution cylinder 95, the regurgitation of the pure water from the 
washing nozzle 92 stops, and the ultrasonic arm 9 1 rotates and moves to an initial valve position. Wetting processing ot 
the scrub roller 73 is completed at this time. „ ,. , C1 a 

r006ll Subsequently, the polish process T2 is performed. First, the polishing arm 61 of the polish section 51 rotates and 
moves to the center position of the glass negative 2. And the polishing arm 61 falls in the polishing arm vertical cylinder 
64 and the polishing pad 62 is pressed against the front face of the glass negative 2. After starting rocking of the 
polishing pad 62 on the front face of the abrasive material supply nozzle 66 of the drug solution feed zone 52 to the 
glass negative 2 in the polishing arm revolution cylinder 65 with discharge and performing rocking of the count of a 
convention on it in the slurry of cerium oxide in this condition, supply of cerium oxide is stopped and polish is 

m%2m?en as shown in drawingiO , water polishing which makes the above-mentioned front face breathe out pure 
water from the pure-water nozzle 67 is started. And after rocking of the count of a convention of the polishing pad 62 is 
completed, supply of pure water stops and water polishing is completed. And the polishing arm 61 rotates and moves to 
an initial valve position. And the polishing pad 62 is cleaned. . , 

[0063] Next, ultrasonic-cleaning process T3 is performed. This process is the same as the ultrasonic-cleaning process 

Tl 

[00641 And scrub washing process T four is performed. First, after the ultrasonic arm 91 rotates and moves to an initial 
valve position, as shown in drawing 1 1 , the scrub arm 71 rotates and moves to the center position of the glass negative 
2 and the scrub roller 73 is pressed against the front face of the glass negative 2. Then, if rocking of the scrub arm 71 is 
started in the scrub arm revolution cylinder 75 and rocking of the count of a convention is performed, rotating the scrub 
roller 73 by the rotation drive of a drive motor 72, rocking of rotation and the scrub arm 71 will suspend the scrub roller 
73 

[00651 Then by adjustment of rotation of the scrub arm 71, and the height location of the scrub arm 71 concerned in the 
scrub arm vertical cylinder 74, the scrub roller 73 is pressed against the end face of the glass negative 2, and the 
predetermined time above-mentioned end face is washed. While rotation of the scrub roller 73 and supply of the pure 
water from the pure-water nozzle 76 stop after progress of predetermined time and the scrub arm 71 rotates to an initial 
valve position, wetting processing of the predetermined time of the scrub roller 73 is started. 

[00661 Subsequently, the ultrasonic-cleaning process T5 is performed. In this process, although it is the same as that ot 
ultrasonic-cleaning process T3 almost, some difference is after activation of ultrasonic cleaning. That is, as shown in 
drawing 1 2 after supply of the pure water which required the supersonic vibration from the washing nozzle 92 
stopping and completing ultrasonic cleaning and suspending the supply of pure water at the rear face of the glass 
negative 2 from the pure-water nozzle 77, pure water is supplied from the pure-water supply pipe 96 of the pure-water 
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feed zone 82, from the washing nozzle 92, tfXltrasonic arm 91 is made to rock withSharge on the front face of the 
glass negative 2, and pure water is washed on it. [0067] Next, after checking that the glass negative 2 does not consist in 
the room 1 3 which performs the resist spreading process which is degree process, supply of pure water and rocking of 
the ultrasonic arm 91 are stopped. 

[0068] Subsequently, after making an initial valve position recur the ultrasonic arm 91 , it dries by carrying out 
predetermined time high-speed rotation of the turntable 41 in the desiccation process T6, and shaking off to the glass 
negative 2. A turntable 41 stops after the predetermined passage of time, and as shown in drawing J_3 , shutter 12a of the 
above-mentioned room 1 2 opens. In this condition, the transfer unit 22 moves, the glass negative 2 on a turntable 41 is 
grasped, and exhaust air of exhaust pipe 42a is stopped. And it is conveyed in the room 1 3 which performs the resist 
spreading process that the glass negative 2 is degree process, by the transfer unit 22, and the above-mentioned shutter 
1 2 3 closes. 

[0069] Thus, a predetermined photoresist is applied to the front face of the above-mentioned glass negative after the 
above-mentioned polishing and a washing process are completed (resist spreading process). In order to strengthen 
adhesion with the glass negative of a resist layer at this time, before applying a photoresist, adhesion reinforcing agents 
(silane coupling agent etc.) are beforehand applied to the front face of a glass negative. 

[0070] The presentation of the above-mentioned positive resist consists of a photolysis agent of a quinone diazide 
system, phenol novolak resin (naphthoquinonediazide derivative etc.), a solvent, etc. The exposure of ultraviolet rays 
decomposes, and naphthoquinonediazide serves as a carboxylic-acid derivative of alkali fusibility, and is dissolved in an 
inorganic and organic alkali water solution. A detailed pit can be formed in a resist layer using this photoreaction 

phenomenon. . 
[0071] It faces performing a resist spreading process and a coater as shown in drawing 14 is used. This coater consists 
of a negative installation means 1 1 1 and a spreading means 1 12. A turntable 121 is installed in a substrate 123 pivotable 
through a main shaft 122, a turntable 121 is connected with a drive motor 125 by a main shaft 122 and the coupling 124 
prepared in the lower part of a substrate 123, through the speed control circuit 129 where this drive motor 125 controls 
the rate of the drive motor 125 concerned, it connects with a speed setter 130 and the above-mentioned negative 
installation means 1 1 1 is constituted. 

[0072] Moreover, the above-mentioned resist spreading means 1 1 2 is formed in the upper part of the negative 
installation means 1 1 1, and consists of the adhesion reinforcing agent nozzles 126 and the resist nozzles 127 which 
supply an adhesion reinforcing agent and a photoresist. 

[0073] In order to apply a photoresist using the above-mentioned coater, carrying out installation immobilization of the 
glass negative 2 on the turntable 121 of the negative installation means 1 1 1 first, and rotating the glass negative 2 with a 
predetermined low-speed rotational speed by the drive of a drive motor 125, as shown in drawing_15 , an adhesion 
reinforcing agent is breathed out from the adhesion reinforcing agent nozzle 126, and an adhesion reinforcing agent is 
applied to the front face of the glass negative 2 (adhesion reinforcing agent spreading process). 
[0074] Subsequently, in order to apply an adhesion reinforcing agent to homogeneity on the front face of the glass 
negative 2, the rotational speed of a turntable 121 is increased, and the swing end of an adhesion reinforcing agent is 
performed', rotating the glass negative 2 with a predetermined medium-speed rotational speed (shaking off process). 
Then, in order to dry the adhesion reinforcing agent applied to the front face of the glass negative 2, the rotational speed 
of a turntable 121 is increased further and the glass negative 2 is rotated with a high-speed predetermined rotational 
speed (desiccation process). . 
[0075] And reducing the rotational speed of a turntable 121 and rotating the glass negative 2 with a predetermined low- 
speed rotational speed, a photoresist is breathed out from the resist nozzle 127 and a photoresist is applied to the front 
face of the glass negative 2 (resist spreading process). 

[0076] Then, in case a predetermined pit is formed in the front face of a resist layer, in order to acquire the dimension 
configuration of a required convention, the rotational speed of a turntable 121 is increased, and the thickness of a resist 
layer is adjusted, rotating the glass negative 2 with a predetermined medium-speed rotational speed (shaking off 

fo077] S And in order to dry the photoresist applied to the front face of the glass negative 2, the rotational speed of a 
turntable 121 is increased further, the glass negative 2 is rotated with a high-speed predetermined rotational speed, and a 
desired resist layer is formed (desiccation process). 

[0078] Subsequently, after heat-treating to the above-mentioned glass negative, attaining stabilization of the resist layer 
of the glass negative front face concerned (baking process), investigating whether a defect consists in the resist layer 
concerned and measuring thickness of a resist layer (defective inspection and resist thickness measurement process), a 
predetermined latent image is formed using a laser recorder etc. to the resist layer concerned (cutting process). 
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[0079] Next, a glass master process is given to the above-mentioned glass negative. FirSt, a concavo-convex relief 
pattern is actualized on the resist layer concerned by developing negatives in the above-mentioned resist layer in which 
the latent image was formed (development process). Generally, the sensibility of a resist is sharply influenced by many 
factors such as the manufacture lot, conditions of spreading and desiccation, temperature and humidity, and a 
developer and this influences the regenerative signal of an optical disk. Therefore, it is desirable by acting as the 
monitor of the advance of development also including fluctuation of the light exposure at the time of latent-image 
formation to control the termination of development and to absorb the above-mentioned fluctuation factor. 
[0080] It faces performing this development process and processing equipment as shown in drawing.1 6 is used. This 
processing equipment consists of a negative installation means 131, a pretreatment means 132, and a photodetection 
rnccins 133 

[0081] A turntable 141 is installed in a substrate 143 pivotable through a main shaft 142, a turntable 21 is connected 
with a drive motor 145 by a main shaft 142 and the coupling 144 prepared in the lower part of a substrate 143, through 
the speed control circuit 146 where this drive motor 145 controls the rate of the drive motor 145 concerned, it connects 
with a speed setter 147 and the above-mentioned negative installation means 131 is constituted. 
[0082] The above-mentioned pretreatment means 132 is formed in the upper part of the negative installation means 131, 
and the pure-water nozzle 148 which supplies pure water, and the development nozzle 149 which supplies a developer 
are formed, respectively, and it is constituted. Here, as the above-mentioned developer, the thing of inorganic alkali 
systems, such as a meta-sodium silicate, is used. 

[0083] Moreover the laser radiation section 151 for the above-mentioned photodetection means 133 to irradiate laser 
beams, such as semiconductor laser light, on the front face of the glass negative 32, In order to perform a development 
process using the above-mentioned processing equipment which consists of photodetectors 152,153 for detecting zero- 
order [ of a laser beam ], and the primary diffracted light irradiated by the front face of the glass negative 2, 
respectively, as shown in drawing 17 Carrying out installation immobilization of the glass negative 2 on the turntable 
141 of the negative installation means 131 first, and rotating the glass negative 2 with a predetermined low-speed 
rotational speed by the drive of a drive motor 145, pure water is breathed out from the pure-water nozzle 148, and the 
front face of a resist layer is washed (rinsing process PI). 

[0084] Next, increasing the rotational speed of a turntable 141 and rotating the glass negative 2 with a predetermined 
medium-speed rotational speed, a developer is breathed out from the development nozzle 149 and it applies to a resist 
layer front face (development process P2). At this time, a laser beam is made to irradiate the front face of the glass 
negative 2 from the laser radiation section 151, and a photodetector 152,153 detects zero-order [ of a laser beam ], and 
this primary irradiated diffracted light, respectively. Necessary developing time is determined by acting as the monitor 
of the quantity of light of the primary diffracted light detected by this photodetector 153 with an electrical-potential- 
difference value. . , , - £% ,i 
[0085] Next maintaining the rotational speed of a turntable 141 at a low speed, pure water is breathed out trom the 
pure-water nozzle 148, and the front face of a resist layer is washed at the same time developing time is determined and 
the regurgitation of a developer stops, in order to wash out the developer and resist melt which remained on the above- 
mentioned resist layer front face and to stop advance of development (rinsing process P3). 

[0086] And in order to shake off the pure water adhering to the signal forming face and outer-corner part of the glass 
negative 2, the rotational speed of a turntable 141 is increased, and the glass negative 2 is rotated and it is made to dry 
with a high-speed predetermined rotational speed (shaking off process P4). 

[0087] then electrocasting for imprinting the above-mentioned relief pattern to metal original recording - carrying out - 
- the conductor of a resist layer front face - since-izing is required, nickel is plated using the technique of an electroless 
deposition method (plating process). 

[0088] this plating process setting - the conductor of a resist layer front face - m advance ot the electroless 

deposition process [-izing / a process ], in order to aim at improvement of the surface state of the above-mentioned resist 

layer and promotion of a plating deposit, an electroless deposition head end process is performed. 

[0089] It faces performing this electroless deposition head end process, and a plating pre-treatment equipment as shown 

in drawing ] 8 is used. This plating pre-treatment equipment consists of a negative installation means 161 and a 

pretreatment means 162. . , 

[0090] A turntable 171 is installed in a substrate 173 pivotable through a main shaft 172, a turntable 171 is connected 

with a drive motor 175 by a main shaft 172 and the coupling 54 prepared in the lower part of a substrate 173, through 

the speed control circuit 56 where this drive motor 175 controls the rate of the drive motor 175 concerned, it connects 

with a speed setter 1 77 and the above-mentioned negative installation means 1 61 is constituted. 

[0091] Moreover, the above-mentioned pretreatment means 162 is formed in the upper part of the negative installation 
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means 161, and the pure-water nozzle 178 wft supplies pure water, the Sir FEKUT^TO nozzle 179 which supplies 
Sir FEKUTANTO liquid, the catalyst nozzle 180 which supplies catalyst liquid, and the accelator nozzle 181 which 
supplies accelator liquid are formed, respectively, and it is constituted. 

[0092] The above-mentioned Sir FEKUTANTO liquid is a surface active agent for raising the wettability of the above- 
mentioned resist layer front face here, and the acidic solution and the above-mentioned accelator liquid with which, as 
for the above-mentioned catalyst liquid, the 1st palladium of chlorination and the 1st tin of chlorination were made into 
colloid are a solution which stimulates the absorption of palladium, is made to promote the deposit of nickel plating, and 
uses grape sugar etc. as a principal component. 

[0093] In order to perform an electroless deposition head end process using the above-mentioned plating pre-treatment 
equipment, carrying out installation immobilization of the glass negative 2 on the turntable 171 of the negative 
installation means 161 first, and rotating the glass negative 2 with a predetermined low-speed rotational speed by the 
drive of a drive motor 175, as shown in drawin g 19 , pure water is breathed out from the pure-water nozzle 178, and the 
front face of a resist layer is washed (rinsing process Ql). 

[0094] Subsequently, after breathing out Sir FEKUTANTO liquid from the Sir FEKUTANTO nozzle 179 and applying 
to a resist layer front face, maintaining the rotational speed of a turntable 171 at a low speed (Sir FEKUTANTO 
spreading process Q2), in order to remove the superfluous Sir FEKUTANTO liquid which remained on the resist layer 
front face, pure water is again breathed out from the pure-water nozzle 1 78, and the front face of a resist layer is washed 
(rinsing process Q3). 

[0095] Next, after breathing out catalyst liquid from the catalyst nozzle 1 80 and applying to a resist layer front tace, 
maintaining the rotational speed of a turntable 171 at a low speed (catalyst spreading process Q4), in order to remove 
the superfluous catalyst liquid which remained on the resist layer front face, pure water is again breathed out from the 
pure-water nozzle 178, and the front face of a resist layer is washed (rinsing process Q5). 

[0096] Then, after breathing out accelator liquid from the accelator nozzle 181 and applying to a resist layer front face, 
keeping the rotational speed of a turntable 171 the same at a low speed (accelator spreading process Q6), in order to 
remove the superfluous accelator liquid which remained on the resist layer front face, pure water is again breathed out 
from the pure-water nozzle 1 78, and the front face of a resist layer is washed (rinsing process Q7). 
[0097] And in order to prevent that a superfluous drug solution is carried into the below-mentioned deposit used for the 
electroless deposition process of degree process and to maintain the life of a nickel radio solution solution, the rotational 
speed of a turntable 171 is increased, the glass negative 178 is rotated with a high-speed predetermined rotational speed, 
the swing end of the above-mentioned drug solution is performed, and a resist layer front face is dried (shaking off 

process Q8). , 
[0098] Subsequently, after an electroless deposition head end process is completed like the above, an electroless 
deposition process is performed. It faces performing this process and a plating processor as shown in drawing 20 is 
used This plating processor consists of a transfer unit 191, a plating bath 192, and a shower tank 193. 
[0099] The above-mentioned transfer unit 191 consists of a pivot 201 ,202 of the pair prepared so that it might intersect 
perpendicularly, respectively, and a negative supporter 203 with which the glass negative 2 is fixed. 
[0100] Here, the above-mentioned negative supporter 203 is engaging with the pivot 202 in the engagement section 
203a free [ migration in the vertical direction shown by the drawing Nakaya mark Z ], and immobilization of the glass 
negative 202 of it is enabled at engagement section 203b of the other end. Moreover, it is engaging with the pivot 201 in 
engagement section 201a free [ migration to the longitudinal direction shown by the drawing Nakaya mark X ], 
therefore, as for the above-mentioned pivot 202, migration to a longitudinal direction also of the negative supporter 203 
is enabled through the pivot 202 concerned. 

[0101] In the container configuration to which opening of the upper part was earned out, the heater 204 tor warming 
nothing and the poured-in nickel radio solution solution (NED solution) is formed in a pars basilaris ossis occipitalis, 
and the above-mentioned plating bath 192 is constituted. Here, the above-mentioned nickel radio solution solution is a 
solution which used as the principal component the nickel chloride which is a metal salt, and used pH regulator, a 
buffer the complexing agent, the accelerator, the stabilizer, and the amelioration agent as the auxiliary component. This 
auxiliary component serves to lengthen the life of the nickel radio solution solution concerned, or to raise effectiveness 

miO^TTh^abo^-mentioned shower tank 193 is arranged in parallel with a plating bath 207, is prepared, and the pure- 
water supply means 205 is formed in the flank, and it is constituted. This pure-water supply means 205 has two or more 
shower nozzles 206, and the shower nozzle 206 concerned is engaging with the flank of a shower tank 193. Pure water 
is supplied in the shape of a shower in the shower tank 193 concerned by the pure-water supply means 205 concerned. 
[0103] In order to perform an electroless deposition process using the above-mentioned plating processor, as shown in 
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drawing 21 fix the glass negative 2 to engagement section 203b of the negative suppoffer 203 first, convey the glass 
negative 2 concerned in a shower tank 193 by the transfer unit 191, pure water is made to blow off on the front face of 
this glass negative 2 with the pure-water supply means 205, and it washes (rinsing process Rl). 
[0104] Subsequently, by the transfer unit 71, convey the glass negative 2 in the plating bath 192 with which the nickel 
radio solution solution (NED solution) with which pH and temperature were managed was poured in, the glass negative 
2 concerned is made immersed in a nickel radio solution solution, nickel is deposited on a resist layer, and the plating 
film is formed (nickel radio solution solution immersion (NED immersion) process R2). At this time, repeat the glass 
negative 2 up and down within a nickel radio solution solution by the transfer unit 191, and it is made to rock, and 
prevents that the air bubbles generated by the chemical reaction adhere to a resist layer front face. 
[01051 Then the glass negative 2 concerned is conveyed in a shower tank 193 by the transfer unit 191 like the above, 
and the foreign matter which the front face of this glass negative 2 was made to blow off, washed pure water (rinsing 
process R3), floated it on desiccation SHIMI produced on the resist layer front face and the oil level of a mckel radio 
solution solution, and adhered to the resist layer front face with the pure-water supply means 205 is removed. 
[0106] And it dries by making it stand it still, where the glass negative 2 is supported by the transfer unit 71 in order to 
prevent generating of desiccation SHIMI which tends to be produced by desiccation after the above-mentioned rinsing 
process (desiccation process R4). . 
[0107] And after the above-mentioned plating process is completed, use the front face of the conductor-ized resist layer 
as cathode it is made to energize in a nickel sulfamate bath by making nickel into an anode plate, and metal nickel is 
deposited on a glass negative (electrocasting process). And after continuing electrocasting until the metal nickel film 
serves as thickness which is about 0.3mm, by exfoliating the metal nickel film concerned from the above-mentioned 
glass negative a nickel master is produced and metal original recording (La Stampa) is completed through a mother by 
imprinting further (La Stampa exfoliation process). Then, production of metal original recording will be again presented 
with the above-mentioned glass negative after production of metal original recording like the above. 
[0108] Then, after the above-mentioned original recording production process is completed and metal original recording 
is produced, each optical disk is manufactured in a disk-ized process. 

[0109] Here, in the above-mentioned original recording production process, the case where a certain poor activity 
occurs at each process is explained. 

[0110] First, removed polishing and the washing process, the resist spreading process, and the glass master process. 1 he 
regeneration process, baking process which are the last process of an original recording production process, About each 
process of defective inspection, a resist thickness measurement process and a cutting process, a electrocasting process, 
and the La Stampa exfoliation process each, although this defect glass negative will be conveyed by the conveyance 
means in in process or the room which performs degree process in a clean tunnel if it is judged with the poor activity 
having occurred after that process is completed Sequential conveyance will be carried out further to degree process, it 
will be again sent to the regeneration means 1 , without receiving the processing, and a regeneration process will be 

presented again. . . . . . f 

[01 1 1] And about a polishing process and a washing process, when a certain poor activity occurs during activation ot 
the polishing process concerned, as shown in drawing 22 , interruption is started and processing of the glass negative 2 
is stopped first After judging the glass negative 2 concerned to be a defective at this time and performing trouble reset 
of a processor, the polishing concerned and a washing process are again performed from the activity of H which is made 
to reboot the processor concerned and is shown in drawing.8 . 

[0112] In addition, as an above-mentioned poor activity, it is possible to be shown below, for example. 

[01 13] (1) During processing, the user pushed the emergency stop switch of a processor and interrupted the activity. 

[0114] (2) Lack of abrasives and pure water arose during processing. 

[01 15] (3) During processing, an ultrasonic oscillation, a scrub activity, and supply of pure water stopped. 

[0116] (4) Fault occurred in the actuator of a processor. 

[0117] (5) The door of a processor opened wide and the air cleanliness class fell . 

T01 18] [ after the main activities in the polishing concerned and a washing process were completed, when it is left on the 
other hand beyond fixed time amount that actuation of a polish soaping-machine style stops according to a certain cause, 
and has the above-mentioned glass negative 2 ] After judging the glass negative 2 concerned to be a defective like the 
above and performing trouble reset of a polish soaping-machine style, the polish soaping-machine style concerned is 
rebooted and it performs from polishing processing again. 

[01 191 That is first when the glass negative 2 consists in the above-mentioned room 13 (resist spreading process) alter 
activation of ultrasonic cleaning on the occasion of activation of the ultrasonic-cleaning process T5, it judges whether 
on the other hand, it was left beyond fixed time amount (it is described as x minutes) with the above-mentioned glass 
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negative 2 that continues rocking of the ultrlftiic arm 91, and the regurgitation of pu^ater (this activity is called S). 
If it is judged that x minutes passed, NG flag will be set and the polishing concerned and a washing process will be 
again performed after termination of the desiccation process T6 from the activity of G shown in drawing 8 . If elapsed 
time is judged to be what is not filled in x minutes, rocking of the ultrasonic arm 91 and the regurgitation of pure water 
will be continued. 
[0120] It is started from ******. 

[0121] Moreover, when an actuation halt of a polish soaping-machine style and the command of a reboot come out in S 
after the desiccation process T6 was completed and the turntable 41 stopped, it judges whether it was left beyond fixed 
time amount (it is described as y minutes) with the above-mentioned glass negative 2. The polishing concerned and a 
washing process are again performed from the activity of G shown in drawing 3 when it is judged that y minutes passed, 
if elapsed time is judged to be what is not filled in y minutes, shutter 12a of the above-mentioned room 12 will open as 
it is, and the glass negative 2 will be conveyed to the resist spreading process which is degree process. 
[0122] When the command of an actuation halt of a polish soaping-machine style does not come out in S, if NG flag 
stands, when the polishing concerned and a washing process will be again performed from the activity of G and NG flag 
will not stand, shutter 12a of the above-mentioned room 12 opens as it is, and the glass negative 2 is conveyed to degree 
process. 

[0123] In order that the abrasives of the glass negative front face concerned may solidify if left by the glass negative 2 
beyond predetermined fixed time amount after polishing processing is completed, it becomes impossible to remove the 
above-mentioned abrasives in washing processing, furthermore, delicate [ on the front face ] by the neglect after 
termination of the polishing processing to the glass negative 2 - a physical or chemical change tends to arise -- it comes 
out. When such change arises, in the resist spreading process which is degree process of polishing and a washing 
process, the thickness and adhesion of a resist layer by which spreading formation is carried out will deteriorate sharply 
on the front face of the glass negative 2. 

[0124] Then, when it is left by the glass negative 2 beyond fixed time amount as mentioned above, it will be thought 
very appropriate to the glass negative 2 concerned to judge it as what the poor activity generated, and the surface state 
of the above-mentioned glass negative 2 will be recovered by performing from polishing processing again after that. 
[0125] Moreover, if it is left by the glass negative 2 beyond predetermined fixed time amount after washing processing 
is completed, the remarkable fall of the adhesion force of the resist layer formed when a resist was applied in degree 
process will be caused. Furthermore, the temperature and so-called wettability change with the neglect after termination 
of washing processing, and change produces the above-mentioned glass negative 2 in the thickness of a resist layer. 
[0126] Then, when it is left by the glass negative 2 beyond fixed time amount as mentioned above, it will be thought 
very appropriate to the glass negative 2 concerned to judge it as what the poor activity generated, and the surface state 
of the glass negative 2 will be recovered by performing from polishing processing again after that. 
[0127] Moreover, about a resist spreading process, as shown in drawing 23 , when a certain poor activity occurs during 
activation of the resist spreading process concerned, processing of a glass negative is stopped first. In addition, as an 
above-mentioned poor activity, it is possible to be shown below, for example. 

[0128] (1) During processing, the user pushed the emergency stop switch of a processor and interrupted the activity. 

[0129] (2) Lack of a photoresist and an adhesion reinforcing agent arose during processing. 

[0130] (3) The abnormalities of the utility of the poor exhaust air and others in a clean tunnel occurred. 

[0131] (4) Fault occurred in the actuator of a processor. 

[01 32] (5) The door of a processor opened wide and the air cleanliness class fell. 

[0133] And after performing trouble reset of processors (the above-mentioned coater installed in the room 13 in a clean 
tunnel), the processor concerned is rebooted and a defect tail end process is performed. In this defect tail end process, 
after shaking off and removing the photoresist and adhesion reinforcing agent which remained in the defect glass 
negative by carrying out high-speed rotation of the defect glass negative by which installation immobilization was 
carried out on the turntable 121 of the negative installation means 1 1 1, the defect glass negative concerned is dried. 
[0134] Although the glass negative concerned is judged to be a defective at this time and this defect glass negative is 
conveyed by the conveyance means in the room 14 which gives the baking process which is degree process in a clean 
tunnel, sequential conveyance will be carried out further to degree process, it will be again sent to the regeneration 
means 11, without receiving processing of a baking process, and a regeneration process will be presented again. 
[0135] Thus, in this example, when a defect occurs during activation of the resist spreading process of an original 
recording production process, after shaking off and removing the photoresist and adhesion reinforcing agent which 
remained in the defect glass negative and drying the defect glass negative concerned, a regeneration process is again 
presented with a defect glass negative. Therefore, a defect glass negative will be conveyed by the regeneration means 
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11, without a photoresist and an adhesion re^^rcing agent adhering to a defect glass ^ative around, where a 
photoresist and an adhesion reinforcing agent are fully removed. 

[01 36] Moreover, in the above-mentioned glass master process, after washing and drying a defect glass negative when a 
defect occurs at each of that process as shown in drawing 24 and drawing 25 , the regeneration process which is an 
initial process of an original recording production process again is presented. 

[0137] That is, after it stops advance of processing and directions of a reboot of a processor come out when a certain 
poor activity occurs during processing on the occasion of activation of a development process first as shown in drawing 
24 , the glass negative 2 concerned is attained to rinsing process P3, it shakes off, and a process P4 is given. And the 
glass negative 2 is judged to be a defect glass negative, and a polishing process and a washing process are removed, and 
also it returns to the regeneration process which is a last process of a process and the original recording production 
process which it is at this appearance, and is processed again. 

[0138] Therefore, the glass negative 2 will be conveyed without polluting the inside of a processor with a drug solution 

etc., and a regeneration process will be again presented with it in the same condition as the first stage. 

[01 39] Moreover, also when a certain poor activity occurs during processing on the occasion of activation of an 

electroless deposition head end process in the above-mentioned plating process first after the development process was 

completed normally as shown in drawing 24 , the same measures as the case of a development process are taken. That 

is, the rinsing process Q7 and after shaking off and giving a process Q8, polishing and a washing process are removed to 

the glass negative 2, and also it returns to a regeneration process as well as a process, and is again processed by it. 

[0140] Therefore, the glass negative 2 will be conveyed without polluting the inside of a processor with a drug solution 

etc., and a regeneration process will be again presented with it in the same condition as the first stage. 

[0141] In addition, as an above-mentioned poor activity, it is possible to be shown below, for example. 

[0142] (1) During processing, the user pushed the emergency stop switch of a processor and interrupted the activity. 

[0143] (2) Lack of various drug solutions arose during processing. 

[0144] (3) Fault occurred in the actuator of a processor. 

[0145] (4) The door of a processor opened wide and the air cleanliness class fell. 

[0146] On the other hand, when it is left by the above-mentioned glass negative 2 beyond predetermined fixed time 
amount (it is described as a part for alpha among drawing 25 ) after the electroless deposition head end process was 
completed The count which added 1 to the count of a total of the electroless deposition head end process repeatedly 
performed by that time is computed (it is described as N= N+l among drawing 24 ), it judges with the glass negative 2 
concerned being a defect glass negative, and an electroless deposition head end process is presented again. 
[0147] Moreover, when it is not left by the above-mentioned glass negative 2 beyond predetermined fixed time amount 
after the electroless deposition head end process was completed, an electroless deposition head end process progresses 
to the glass negative 2 to the electroless deposition process which are (it is described as O.K. among drawing.24 ), and 
degree process as what was given safely (namely, when neglect time amount is smallness from a part for alpha). 
[0148] Thus, after termination of an electroless deposition head end process, if left by the glass negative 2, desiccation 
nonuniformity will occur on the front face of the glass negative 2 concerned, a local change will arise in the deposit 
reaction rate of the nickel-plating film in the electroless deposition process of degree process, and the nickel-plating film 
will be formed in an ununiformity. Therefore, in this example, when fixed time amount (part for alpha) neglect of the 
glass negative 2 is carried out after termination of an electroless deposition head end process By judging with the glass 
negative 2 concerned being a defect glass negative, and presenting an electroless deposition head end process again, the 
formation nonuniformity of the nickel-plating film of the glass negative 2 in an electroless deposition process is 
inhibited, and the poor activity in an electroless deposition process decreases. Therefore, the rate which an initial 
process is made to recur again will decrease sharply. 

[0149] And in the electroless deposition process which is degree process, as shown in drawing 25 , processings differ 
according to the count (N time) by which the electroless deposition head end process was repeated. First, when the 
count to which N= 0, i.e., an electroless deposition head end process, was given is only 1 time, the count of rocking of 
the glass negative 2 in the inside of the plating bath 192 in a nickel radio solution solution immersion process is set as X 
time. To it, in being N!=0, according to the calculation value of N, it decreases the above-mentioned count of rocking in 
the electroless deposition process concerned. 

[0150] Namely, the above-mentioned count Y of rocking in the process concerned is shown by the following (1) types 

by making k into a multiplier. 

[0151]Y=X-kN...(l) 

Therefore, the immersion time amount to the nickel radio solution solution of the glass negative 2 is made to decrease in 
the process concerned according to the count by which the electroless deposition head end process was repeated. 
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[0152] Thus, when an electroless deposition head end process is performed again, the count N of a total of the 

electroless deposition head end process by which repeat activation was carried out is computed. By decreasing the 

immersion time amount to the nickel radio solution solution of the glass negative 2 in an electroless deposition process 

according to this calculation value, a part for the excessive processing by having repeated the electroless deposition 

head end process is offset, and the fixed nickel-plating film is always formed in the glass negative 2. 

[0153] And when a certain poor activity occurs while performing the electroless deposition process with the count Y of 

rocking set up like the above, the same treatment as the case where it is a development process is performed. That is, 

after giving the rinsing process R3 and the desiccation process R4 to the glass negative 2, the glass negative 32 

concerned judges that it is a defect glass negative, returns to a regeneration process, and is processed again. 

[01 54] Therefore, the glass negative 2 will be conveyed without polluting the inside of a processor with a drug solution 

etc., and a regeneration process will be again presented with it in the same condition as the first stage. 

[0155] On the other hand, when it is left by the above-mentioned glass negative 2 beyond predetermined fixed time 

amount (it is described as beta time amount among drawing 25 ) after the electroless deposition process was completed, 

the glass negative 2 concerned is judged to be what became a defect, returns to a regeneration process, and is processed 

again. 

[01 56] Moreover, when it is not left by the above-mentioned glass negative 2 beyond predetermined fixed time amount 
after the electroless deposition process was completed, an electroless deposition process progresses to the glass negative 
2 to the electrocasting process which are (it is described as O.K. among drawing 25 ), and degree process as what was 
given safely (namely, when neglect time amount is smallness from beta time amount). 

[0157] As mentioned above, in an original recording production process, by performing polishing and a washing 
process, a resist spreading process, and a glass master process like the above, an improvement of work environment can 
be realized and, according to the manufacture approach of the optical disk of this example, the metal original recording 
excellent in the yield and dependability can be manufactured. 

[0158] As mentioned above, although the example which applied this invention has been explained, it is possible for 
this invention not to necessarily be limited to these examples, to change the configuration of for example, an original 
recording production process etc. in the range which does not deviate from the summary of this invention, and to 
perform mastering. 
[0159] 

[Effect of the Invention] According to the manufacturing installation of the optical disk concerning this invention, in an 
original recording production process, compaction of the processing time and an improvement of work environment are 
realized, and it becomes possible to manufacture the metal original recording excellent in the yield and dependability. 
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CORRECTION OR AMENDMENT 

[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 6th section 
[Publication date] June 7, Heisei 14 (2002. 6.7) 

[Publication No.] JP,8-273219,A 
[Date of Publication] October 18, Heisei 8 (1996. 10.18) 
[Annual volume number] Open patent official report 8-2733 
[Application number] Japanese Patent Application No. 7-73707 
[The 7th edition of International Patent Classification] 

G11B 7/26 501 

[FI] 

G11B 7/26 501 

[Procedure revision] 

[Filing Date] March 7, Heisei 14 (2002. 3.7) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 009 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0091] Moreover, the above-mentioned pretreatment means 162 is formed in the upper part of the negative installation 

means 161, and the pure-water nozzle 178 which supplies pure water, the Sir FEKUTANTO nozzle 179 which supplies 

Sir FEKUTANTO liquid, the catalyst nozzle 180 which supplies catalyst liquid, and the accelerator nozzle 181 which 

supplies accelerator liquid are formed, respectively, and it is constituted. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0092 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0092] The above-mentioned Sir FEKUTANTO liquid is a surface active agent for raising the wettability of the above- 
mentioned resist layer front face here, and the acidic solution and the above-mentioned accelerator liquid with which, as 
for the above-mentioned catalyst liquid, the 1st palladium of chlorination and the 1st tin of chlorination were made into 
colloid are a solution which stimulates the absorption of palladium, is made to promote the deposit of nickel plating, and 
uses grape sugar etc. as a principal component. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0096 
[Method of Amendment] Modification 

[Proposed Amendment] . 

[0096] Then, after breathing out accelerator liquid from the accelerator nozzle 181 and applying to a resist layer front 
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face, keeping the rotational speed of a turntSe 171 the same at a low speed (acceleraW spreading process Q6), in order 

to remove the superfluous accelerator liquid which remained on the resist layer front face, pure water is again breathed 

out from the pure-water nozzle 178, and the front face of a resist layer is washed (rinsing process Q7). 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[ltem(s) to be Amended] 01 19 

[Method of Amendment] Modification 

[Proposed Amendment] 

[01 19] That is, as shown in drawing 12, when the glass negative 2 consists in the above-mentioned room 13 (resist 
spreading process) after activation of ultrasonic cleaning on the occasion of activation of the ultrasonic-cleaning process 
T5 first, it judges whether on the other hand, it was left beyond fixed time amount (it is described as x minutes) with the 
above-mentioned glass negative 2 for which rocking of the ultrasonic arm 91 and the regurgitation of pure water are 
continued (this activity is called S). If it is judged that x minutes passed, NG flag will be set and the polishing concerned 
and a washing process will be again performed after termination of the desiccation process T6 from the activity of G 
shown in drawing 8. If elapsed time is judged to be what is not filled in x minutes, rocking of the ultrasonic arm 91 and 
the regurgitation of pure water will be continued. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0121 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0121] Moreover, when an actuation halt of a polish soaping-machine style and the command of a reboot come out in S 
after the desiccation process T6 was completed and the turntable 41 stopped, as shown in drawing 13, it judges whether 
it was left beyond fixed time amount (it is described as y minutes) with the above-mentioned glass negative 2. The 
polishing concerned and a washing process are again performed from the activity of G shown in drawing 8 when it is 
judged that y minutes passed, if elapsed time is judged to be what is not filled in y minutes, shutter 12a of the above- 
mentioned room 12 will open as it is, and the glass negative 2 will be conveyed to the resist spreading process which is 
degree process. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0122 
[Method of Amendment] Modification 

[Proposed Amendment] 10 

[0122] When the command of an actuation halt of a polish soaping-machine style does not come out in S oi drawing 12, 

if NG flag stands, when the polishing concerned and a washing process will be again performed from the activity of G 

of drawing 8 and NG flag will not stand, shutter 12a of the above-mentioned room 12 opens as it is, and the glass 

negative 2 is conveyed to degree process. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0 1 24 

[Method of Amendment] Modification 

[Proposed Amendment] . 

[0124] Then, as mentioned above, after polishing termination, when left by the glass negative 2 beyond fixed time 

amount, it will be thought very appropriate to the glass negative 2 concerned to judge it as what the poor activity 

generated, and the surface state of the above-mentioned glass negative 2 will be recovered by performing from polishing 

processing again after that. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0126 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0126] Then, as mentioned above, after washing processing, when left by the glass negative 2 beyond fixed time 
amount it will be thought very appropriate to the glass negative 2 concerned to judge it as what the poor activity 
generated, and the surface state of the glass negative 2 will be recovered by performing from polishing processing again 
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after that. 

[Procedure amendment 9] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 1 
[Method of Amendment] Modification 
[Proposed Amendment) 
[Drawing 1] 
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[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 12 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 12] 
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[Document to be Amended] DRAWINGS 
[ltem(s) to be Amended] drawing 13 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 13] 
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is* -eiaw* &zx^7% i M±.ic&ffi- - y Thrift 
■a- mmim , ^m-vr/wo. 3mmifi©f* 

±m- v 'rfrmtmn.T %> c t \c x k> > ^ y ^ ;i/vx ^ 

>0 MIWM (X^^/^) (X^V/^fiJSIX®) „ 
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3 

[0011] 

mmtfitm mm] tc*>z\ ±&# y > 

®& 2 ~ 3 St bfc^a^^iSBt S X-<-Xtf 

ft\c m < * S i: 1/ -"5 B8ffi^35 5 . 
[0 0 12] ±1E»«flMH7ci-feXfc:*ji,vr.' 

[0 0 13] CCDt§3\ JpA^i:ft^XH(««rftH!l 

TOWijatfto, iainxhto®^ amok 
[0014] 3b>A^3^*osiiftca*i 

So 

[0 0 15] 

•feXlcfcl^Ts #7XMffi£ffl<^T7fc7VX*<9&JR®* 

jtr* x * © mm&w**iMi t + s «. © t? 

[0 0 16] *SIWte«53txwX*©«Ji«B»*x *f 

[ooi 7] cow» ±fs»5»^a*, #9xjfi«© 

[ooi8] ccot*. 3jmNHMMII*< tf^XjOK 



(3) #r,BiF 8-2 7 3 219 

4 

[0 0 19] JHft&tycii, ±JB«!iS*IB»C^XHfi* 
[0 0 2 0] 

*«*ric±EW«JHWW»cT«ff Sti* c fcfctt 

So 

[0021] ^Lt, iifKBrjVftMHMIIic*ir->Tii, *f 

[0 0 2 2] g-fc, ±flBg{3fi&llt±, B«ff«yp4:X 
OSIg?^ y-Vh V*/M^T^&:tf7XM«$r/ilH 

#jj83&ir s c t ic ja k> u * aiumux®©*?? it 
t*ia««ff -r s c t * < *&;tf9xjK«* * u 

[0 0 2 3] 

So 

[0 0 2 4] *SyaBf>Jft:fet^TJ±> ^^XJltK*ffli/->T 

^ {tra -tx t c t m <fc s )£7V x f ^^jg-r s 

[0 0 2 5] JlttWlC, %'7 ? ^X^(D±fB8ijt^ , D-trX 
OH, MMtSi7 , D-bXt£:ot/-'T ; E-©7D— &m He 
KTc C<Di§^. SKJiKfifHH^o-bXH:, #y->V-7 
R«iJHf»XS, Ui/*X h^^Xg, ^-*y^*x®, >K 
- us?x hABWJtxe, *7f^y^m Sf* 

his, x#>-/<*ijttxa*»6a*feOT»»a D 
io [0026] ±fBsat^st±, m 2 fc^-r <k a 




5 

»ara**< *u ^y^xa^ £x*y^»j8txa* 

3 Q CtO^U— y hy*;H ^rtgptcti, 7-3GDS5M1 
±&&&M<DWm£l± : £tl : eti*/*y<5t 1 2 a - 1 8 a 

st; 12 b, 1 8 banesftTfcD, »sf^ai 9^ 
t? * s^owa^rtk: x?xmM&vm.+ z> fig 

C0027] mm^v-^bzy^jii ©*»Mrtttiru 

[0028] ±ie#as 12-1 tn^n^y > 
y^&tfift&xs, l/^Xhltm ^-*y^x 

[0029] s/c. ±faiKas#® 1 9*±, stii^g 
^gPMi 2jc^xK«*«ai-ra3^7'2 1 & 
s^tssirs h7vx77~a-7 h 2 2 tfr*>mi$.3£ 

ttx -«S5 2 2 a#rattRnKkl|BI£»tU ft*»2 2 b 

i?ai 2-1 8rticr«Ttst#i 

2 «fc t> *iafc:Hl3WK98S ti« C^^5 0 
[0 0 3 0] ±CK*fa!^n-bxtt, ft*r\ ^77x1 
«o4nxia^6iw»sna 0 c^^xi^^^ 

[0031] £czt\ ixdttxamiz^ mmmy 

[0 0 3 2] ±f2S*5a^a^rXT ? ^(^£L 




W) WBBT 8-2 7 3 2 1 9 

[0033] co*u^y^tFij»xa*3iErfrsk: 
mw^&3 i ms imprest 3 1 <Dmm gs 

8»#S3 4ttfESnT«l*«ftT^*. ciCT% « 

[0 0 3 4] ±E««R«#a 3 Hi. 04 fc^f £ -5 
^vXJg«2^*HHS^ns^-y-r-^;U4 1 
2*^LT*«4 3 fc0(gRr«k:B!Jl Sti. * 
tt4 2£S«4 3 0TWkH8»6nfc*y^yv^4 4 
£lc<fc9£-y^--yvi/4 ltffgf&^E— *4 5^*5* 

»JW , rS5Sfi»JflP|5lK4 6^LTMSiSS8g4 7 £Jg 

M14 2 a^KiiLTIS:^^nT^-y7 L ~y;V4 1 CO 

Sf^LT^-y-r-^;l/4 l±fc>ff^X«|R2*J|ffiK 

[0035] ±ew*#S3 2^ wjsgps i £ N mm 

[0 0 3 6] ±f2W«a5 5 1 tt H ±f2gffi4 3±lC»H 
356 1 bt*'J5/^y K6 2#SttSft£4:£*, 

a^^n/-cjKys/y^r-A±T^yy^6 4&tf#y 
^y^r-i^m^y y^e 5 t»B*nT«ij«5tiT 

[0 0 3 7] CCT\ ±EjKy^^h6 2l4, 9f 
•fflO»»J©*HT«D^ ffi!te-*4 5<3|hJ|@eisi<: 
«tt)^Vr-7;I/4 l±rBrtE-T*3!f9XiBB2fl!)* 
ffifcffbST«z:fc»c:j:l)ail«r^iC«2«!)aKBteW 
*0 **:«rrfc<zrc*5 0 CCT% 4?y $/y^7-A±T^> 
yy^6 4tt, aRy^v^r-^6 l*±B«B4 3fe: 
3>fbT±Tit(^^§t>cOT*fet), *y Z/WT—htim 
fVype 5& N W^tc^y^y^^y K62*S16 

[0 0 3 8] c!60Sf»SfS5 1 tC&^TU;, fi»B#lc:«± 
IB— «5 6 1 a#mtett£LT#y->yy/^y h6 2^ 
AlHffi 2 <D3t®£:0 3 tc^TStJ < HJKrT § Q 

[0 0 3 9] ±iB3l?K«ia«P 5 2 te, ?f ^XJK«2 
B5fcW«Sr|7»*S»ft-b y ^A<9X^ y — *^-TS W 
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( 



7 

[0 0 4 Ol.±K#Vt/>Wv KJ»ffl»5 3«\ ±12 
S*4 3 0-«WcRt*6nTfit), 3&ES£4 3±lc± 

4 3TfC^6 8^LTSffl?nfc|gK)*-^7 0i; 

ft»6««anT*o, WEB» ; e-i'7o<oia*aB«ik: 

•tomfE-fs^y hmzr^^Q 9lctfy ->V^-y K6 
2§flLST5<:i:fi:J;t)raiit!';f^7 F6 2 

[0041] ±fB» 1 <Dm&$-m 33ti, 13 5 Kijrf <£ 
±Kfi*U 3±te«W;**lT— 4SKW7 1 a fcTlsl 
»^te£SnT**;*?9:77-2>>7 1 **TU SlgX 
I^T-L.! KOM3I7 1 b 7 2«rt- 

itxi'77p-7 7 3 tfRw-ens ±e— 

HWP7 1 a«i±i6 3«r^LTS«4 3 TfcRtt SftTi 
X^777-UTi"JV^7 4Rt>*X^^rT-Affi 
02/ 'J V^7 5 tmSfeZtlTmrftZflT^Zo £7c X 

^^f-S5t46CiM7j<yX;P7 6tf, ±!BSffi4 3 COT 
fflfctttf 5XIB« 2 <0afiBfc:l^*{^*Sfca<D*fi* 

/X;w 7*^n j etiBa?nri,-'S. 

[0 0 4 2] CCT\ ±f2X^7XP-77 3&, |g®J 
*-#7 2(D[Utelglfl^ c t»?[Hli5LM7j<yX;l/7 6*>£> 
OMzK©etif&*S^T, ^©JSSg|5fC«fct3^XM«2 

(Dgmttffifr u zwwm&fc «fc y # 7xms 2 co« 

•>'jV^7 4li, X^77d-57 3**7XMtStcW 

^7 5li, X^X{t3gimcX^Xn-^7 3£JSK 

[0 0 4 3] C©SfU <0&##ji§3 3{C*5l,>Tfci\ Si!) 
Bf{Cl±±fB-4»7 1 a«ii:LTX^77D-7 

7 3 9*JH« 2 O^ffiSrig 3 &CtkT&] < mScTS. 
[0 0 4 4] ±C»2 0ftj##a3 4tt, S^iS^gP 

8 1 atftt*«l&»8 2*»6#|fiS«nT^*. 

[0 0 4 5] ±tae^iSlJ6^S|58 1 14, ±feS1£4 3± 
fcRJBSnT— «HW9 1 alcTHftoiaitati.T&S^ 

;H7V;^7-i*9i%tu Si^/i'^y^-y 

^7-2*9 1 comt8tffil9 1 btC^/X;l/9 2#RW5 
ftSfcfcfcfc:, ±E-(aaJ9 1 a*'±l9 3^LT| 

«4 3TfcRtt£tt7c*;i/b^y:^y*:r-A±T2/y 
y^9 4&r>'^;i/h-7y^<>^7'-i»j5£ig^-^ 95t 

S*S£nT#ff£SnTI,->5„ CCT\ V Ash 
7-UTi"J^9 4 tti$fcr£7X;U9 2£±T»2-tt 
•7;Uh5V-9i'7- AJSSIhHE— *9 5«iJt# 

[0 0 4 6] tl<0jS^igifei$g|S8 1 tCfc^Tti, ig»jPf 
tCf±±E-Sffigi59 1 a£|aJi!tett£LTiSfeit*/X;l/9 2ff 

7j7xnfi 2 comffiJtffimmMz t o r ia 3 tc^-rto < 



(5) IfBflJF 8-2 7 3 2 1 9 

[0 0 4 7] ±Ett*«H&aB 8 2 tt, WkZi&t&tZM. 

8 2 ±fB^&«if&S 9 6, 9 7 CDftNUftti*/ X 
/1/9 2 tffl»SStlT*3»?., S^&{fti& i 59 6, 9 7tc$fi 

H*/X;U9 2fr£#^XJI4g2^*ffi{ctttfJ£ftSC£: 

[0 0 4 8] ±|HW*iJfcf!»««IOjfftt»cU:, SSiWlSrft 

cpuioit, sijffliXD^A^igifflanTi/^y* 

•J 1 0 2, MfBC P U l o 1 £3B£4>&«'JffilslR£0't' 
««(H*«4yfr l/0^y^-7x-Xl 0 3, ±IB& 

mm*- z (omwzn fusees i o 4 , ru± 

[0 0 4 9] CCT\ I/0-<y^-7x-Xl 0 31C 

i± v *-^ww@Bi5 1 o 4 rxiv uy-f hmmm^sm i 

[0 0 5 0] ±fB©«l^«r#-r3Sf«i5t^««l«rffll/>T 

# y y&tfjJt»ie*sifT'rak:«, 0 7 m^-r «fc 

dfc, ft-TMffiRB#IS3 l«^-V7 i -X;l/4 l ±tc 
JO ^XJBHR2**BH^LTaiS^r5Xja«2«|ll«s* 

A9 l*^XJStS2±{c|UKi$ti:Ti5fc^/X;l/9 2fr 

[00 5 1 ] ^T'« ^h^y- -y^7-i„9 1 

5 10^V->y7"7-A6 1 ^7J*^XM*g2±{C[UKl? 
^0 -a-T^'J^V^^-y K6 2£#^XjO§>«2<D*®{cjtfiL 

[0 0 5 2] eUT, 4?y ^^7-^6 1 «r*affifii[S 

eBSttfcWtfcM** ^ 7XgS 2 <o*®»;:«*&-r a 

cs*is»»iaeT3) . c<ot«, *7xiffi2«a 

[0 0 5 3] ^^b7y--y^77-Z*9 1ifciO 

SO X^77*7-L7 1 &tf'7XmM2±lC®m-$-&TX? 
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(6) 



ttffl*? 8-2 7 3 2 1 9 



coo54] x^^^7-A7 1 *mm<m\c® 
MM*friffzWk*tf?xmm2<Dmffiimi&Tr% cm 

[0 0 5 5] ^H7Vz.^7-49 l«:«JW{siB{c 
lel^^^T, ^XM«2cD^®P&^^^-^ 0 

1 SrHJiftej&g 1 0 0 0 r p mS^«C»M[sI$SS-a-*^e, 
XH« 2 fcftg Lfc7j<«-£Djg 9 W <o tfcm*'ft 3 (12 
^iiST 6) „ 
[0 0 5 6] CclT\ ±fBii@T 1 ~T 6\C-?^xm% 

[0057] ft-r, ma\c7ji?&oic, m^mmfrmm 
t i vm-nicmLT. mmm.®mmtfi&®ztifzi®m i 

2tAPll->+7^ 1 2 btfBfl^ H^Jl^l l 
V>JS"7*WM2t>^lS'<7 2 HCfctlgPMl 2F«3tC^ 
5 tlfcf£, ->ir -y £ 1 2 b tfdfl C 3, 

[0058] #^r% Pj»^«a^it2^^tifcai5M i 

*>yr— y b 2 2tfnz/^7 z i {cj^Stifc^ 
xjil2«:?|$±(f§ 0 ^©f^ iih7yx7r-a 

- <V h 2 2 tf/HSSgB^S 3 1 (O >r— 4 l _t 
fc*-^XM«2^iMLT«BL, #EM§4 2a« 
Sv&fTi^-V-^-TVM l±{C*-^XH«2^r*S® 

[0 0 5 9] $->t-7jU4 1 A'Sfgl!!*-^ 

X)i7 7 fr^ii?xmfa2commzffl.7ktfm&-£t\, m 
^ 7 3^i7f-f y-ymmR t>*#y ^v^^-y rmm 

95 5 3 (c J; 5 # U >^ W K 6 2 <0?tffl*^ff 

So 

[0 0 6 0] fLT, ^hV^V-vtT-Kmm^V 
>f9 5t<fc»3«»yX;I/9 2*»»S*4A«6fflffa[ 

X/U 9 2 A> £ «M7kcDttflb*W± U <^)V V 'y V — <y ^ 

[006 1] #t^T\ »MKIST 2ffS&frSft«. ft 
?\ W^a5 5 l©#y-> ^7-2*6 l##5XflaR2 

-A±Ti"J>?6 4tJ;t)^Ui/v^7_i J> 6 1 #T 



/o 



*'oT,fU->V^7 h , 6 2AW7XIK2C«Iti:j? 

6 5 £<fc «5 # U -> W K6 2 <0»U«mji6 U *l£ 
[0 0 6 2] Hi ofcij**\fc3te, M?kSX;l 

6 7*^±tB^®{cM7j<%ia:ai?-e-57j<w«*s8^-r 

iO 5, fLT, XVis^Psiy 2<Bffig.\Bim<r)1smtf 

[0 0 6 3] #fC, ttffiftftNHiaT 3*mft?2>o C 
[0 0 6 4] ^LT, ^*^r»JS»iiaT4*«SlffSn 

wjLT&mLrcm^ mi nc^-t jc-mc X7777 

-A 7 1 A ? **^X^2cr)^i:>{ig-N|HlE!iLr@i!iLs 

tl5 0 IKift*-^7 2©[Bi^|gK ) (cj;t»X^v 

^a-^7 3^r(sIIE$-li-/S:A'!?,x^^7'7'-^|5i->i; 
V^r-7 5{C £ fc!3X^v^7'-A7 1 «H»i6*Bfl»U M 
^lsJKcDSlti^fffetiStX^^Xa-^7 3^r(Hl$i& 
XSW777-L.7 l «»»ff#itrs. 
[0 0 6 5] ^-ffl^ W777—L.7 1 CDlHltdSO'X 
^7r7-A±Ti"J>^7 4(cj;sai5X^777- 
A7 l«^?fiHO|SM{Cj;t), W77"D-77 3? 

test;M*yX7i/7 6 7b>e»©M7j<«««§*w±b, x^ 

l *»*3WffiB>Mi«rr*t4:fc»i:, X^^ 



[0 0 6 6] 1^^T\ iH*iSHJfe»jiST 5^ffr«. 

01 2ic?ji-r^oic s m&sX)i>9 2fr<z,(Dmm 

40 7LTMvkSXjl7 7 fre, #7Xgl2 oWM'stoW* 

<om®*&±Ltzmc, Mimm® s 2 ©M7K«mw 9 

6fr5*G*fc&«&LTifci$yx*;b9 2fr5«7XIfi2 

[0 0 6 7] &fc, *iiT*8 Ui7X HBflJlS^ff 
tc, ^7j«oei^5-t>"^;l/h^y-.v^7'-A9 1 ©figifi 
[0 0 6 8]^t,^T\ v;l/h7V^7 77-i > 9l^S] 

50 mfiBiciHiiiffs-a-fc^tc, <eiaiT6fc:*^Tir-y 
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11 

-7>\>a i##±u mi 3 tc/Trr «£ d ±iagi5Mi 2 

<Vi/\vZ 1 2 aAT/^-f 3, C©miT% 
7-a^7 I- 2 2tf#«jLT£->-r-:7VM i ±<D;tf 
7Xjg(ffi2*ffi#U J**B4 2 a©^£ffj££-tf 

j^«2*^xeT*$»su->'xh^xig^f : f^a5iii 3 

[0 0 6 9] c<DJ;?tc, ±!B#U^:y^&m£#xa 
A^TLfdgtc, m^«7 * b U->~X b^tatf^XJg 

[0 0 7 0] ±fa^-^SU->'X hOfflfiKJi, ^7 
7x7-yl//^7^» }SffJIPJ:t)fta. t7h* 

[0071] u^x h^xs**fT-rsk:fgbTa, 
a. auBsaa^ai i i tmft^mi 1 2t*^«^ 

ttTVS. _htaJSISiSB^g8: l l lt±. 
1 2 1 1 2 2 £:/|-LTS« 1 2 3 Icwmajmicm 

I?n, ±(412 2 till 2 3<DT8fSfc:KW-5ft;fc# 
'y7'J^l 2 4 fctCcfc^^-^-r-^H 2 l tflgSft 
1 2 5fca*g<*n, COffgift^-^ 1 2 5#SSi 

isgw-t-^ 1 2 5<r)mmttffl'm-t2>mmmuiBi3& 1 2 9 

[0 0 7 2] Sfc. ilBUv'X h^#©l 121i, M 

mmm^-mi 1 i«±apu:»w-5nT*5, mmw&m 
Rzty* h u->*x h^fiMg-rsffisisaai/^i/ 1 2 6 

[0073] ±.WM.*ti$m*m^xy * hu->*x haom 
mziroiciz, mi sicmt^oic, ft-rmmmw^m 

1 1 i©^-yf-7;n 2 1 ±ic^xmw.2^mm 
ajgu mm*-* 1 2 5cowmiz£9tf?xmiR2* 

1 2 6A>&gB^ffl^J«rttaiLrj!f7XJ^itg2(0^a(c 

[0074] #<^t*, mmmm»i%iJ i ?xEffi2(oma 
si*© . zrnrn. is?xm&z<o&mc®$i-£*\Tc.mm 



(7) WfiW- 8 - 2 7 3 2 l 9 

[0075] f lt, z->7--y-fr\ z\<omm& 

Uv^X h/XVH 2 Ih^yit h U-^X h 
*i±ajLT«r5XB«2©«ffi»c:7* h l^X K£^F> 

(U^'X^flilg) . 
[0 0 7 6] ^-£7)^ Ui/X hfl£0«Stcm^^tf •>/ h 

/0 -Vf-7;H 2 HZ>EIIEiftSE*Ja;*;*-tJ\ m^o^ii 
HJiE&fflTtff^XJgMS 2 £|Hl$E*-ti-&*' ! e. U->"X h«co 

[0 0 7 7] ^ LT\ ^r-7XH«2CD^Sfc^^nfc 

7* hU> ? xhJ&$ass^-sfci&»c, i<-yf-7;H 

2 1 coiHiteMs^Mtcti^?-*. w^«*aHtej«acT 

[0078] m^x\ ±m#<7z.mMicmm*ffiLx 
20 *vn© , s^u^xhii^^Rs^trra^gA^ 

[0 0 7 9] ±fa**^XMtStc^f^X^X^X@ 

srfls-rc: tic*. vrnmuiPx bm±icma<ouv-y^ 
30 Rummm.m<n&<<DEi?ic&-ix*.mic'&9zmf, 

[0 0 8 0] CfiDSimxgfcSITT-r 3lc||LTli« ^1 

■a. 3 i ^flij^a^s 13 2, st;^ 

^tu^isi 3 3 tfrzmj&znx^Zo 
[oo8i] immmmm.^ 1 3 1 a, 

40 ;H4 1 1 4 2 £rfl- LTS« 1 4 3 tc0|ipj^li: 

»«sn, ±m 1 4 2 i 4 3CDTmcmfz>nrc 
*77'Jv^i 4 4 fc»c«fc»j^-^-7";U2 i tfimm 

1 4 Siemens ctomm*-* 1 4 5*<sis 
mwi^-z 1 4 5<oiSA«M«i-rs]SttiM«piai&i 4 6 
^/rbTMaig^ggi 4 7 tgisnr«jnt^ 

[0 0 8 2] ±faiW$&ffl#S: 13ZI4, MffitgB^g 1 

3 1 <D±mcmfzt\xi3<!). M7K^ftt^-rsM7j<yx 
50 j en»»&nT«ii«snTir'>s. cct\ ±faiift®i: 
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[0 0 8 3] £7c> ±EJfeBttB#ai 3 3fcfc, ^59f*U 

«s nfc u-irjt© o *atf i *^H*f}t%*ti*n* 

tH^Sfc&b^^^ hf^f*# 1 5 2, 1 5 3fc^« 

1 7 [^t^^c, ftlfI>tg8xB¥K 1 3 1 cD$-y>r- 
£ 1 4 5©JBft*CcfcO*7^«i«2*»f3e^ffiiSlsIIEa 

[0 0 8 4] Sic, v-r— 4 1 <D^lfcm&%: 

m±t£*£. mj6o*anirtEii*T^xK«2*iirtE« 
aiyx;n 4 9*6s««*ttffiUTi/^ 

(a»iaSP2) o cKD£i*. ,U 
-1f!!Wf»i 5 l ^6U-1fKt#7XIfi20«fflk: 
HH»«*. C ©SHI* Sftfc ls—*f¥£<D 0 Jfc&tf l 
Jff)t«r7*hf>rf**I 5 2, 1 5 3fccfc 5**1/6*1 
«fcB?-5o CCO^^- hfVT-** 1 5 3lc<fct>8lfti2m 

[0 0 8 5] JJ3l/^ h««ffl*cH#L^3H« 

[0086] fit, *^xai«2©fli9»«fflatfw 

Vf-7;W 4 l ^|Hrtgafi«:Je^:*^:TBf««SfitlHl 
tBafi^^X««2*|iHKS*T«a*?*S 
t>iS*§P 4) o 

[0 0 8 7] «^T A ±EUy— ^^-V^JRBfi 

^Kafrafeto^ww^frajcw: u^x vmtmcomfo 

[0 0 8 8] £<D* v4a:Sk:*3^Tti\ k>"XMI 

>~x h»rD«attffiogfc#&t;>« y*wtHofliMi*Ba 

[0 0 8 9] c^WK^y+MjtttfflJjB**^*^ 

Rim hi sfc^Tii&^y^wiaattiitffl^ 
£<D*v*ttmmmwte, m&Lms^&i 6 1 ^tu 

[0090] ±EIB«»B*a i 6 Hi, ?-yf-7 
;l/ 1 7 l l 7 l 7 3 IciHEplftgfc: 

SB«**U 7 2£S«1 7 3©T*lcR»6nfc 



(8) WBH¥ 8-2 7 3 2 1 9 

*iv7V>?5 4 £&c£^~vir~:/;l/i 7 1 tflKK 
1 7 StIBSn, <l<E>Jffi»HE-* 1 7 5tf3K 

KK-t-* 1 7 5<Dm&*mm*?z>m&mw®m5 6* 
^Lrasa^si 7 7 tim^tirmmstix^io 

[0 0 9 1 ] Sfc, ±E*M0«#«1 6 214, MtSfSB 
¥916 1 ©±»fe:WJ6tiT*D, 
zk/X;M 7 8£, t-7i^^yhffiW^^- 
7x^^yh/X;M 7 9 +t>UXhiD[*«ttt 
5*t?yxhyx;H8o^ r^^u-zm*^ 

10 t&TtliU-ZSXlVl 8 1 t*«tn j Fti«»6tlT 
[0092] cct\ ±tz*}-—y*t?#>hm±. ±E 
±E*^*UXh««*ft»l/^^Ai:* 

[0093] ±ih^ v^mmmmwizm^Timm* * 

•?1WMWtm^Wt \ 6 1 <D2 — ZS^—7?l'l 7 1 _tlC;tf^ 

xjj§c«2*««@5£u mm*—* 1 7 scoig«jtcj;t) 
^f^xnts 2 *wjeofiaiaeaE*-ciaiE«*ft«'6*fi 

7j<y 17 8^ z>Wl<%:*t& LT U^x h *<aSH* 

ommmQ 1 ) c 

[0 0 9 4] #^T\ >->f-7;H 7 1 ^[HlteMja 
*»fi-6ft*^"9--7x^*Vh/X;H 7 9^ 

(*9--'7x^^Vh^3aSQ2) LfcfiL l/^Xhl 

»fc:Bfi*8zky X;P 1 7 8 & JW7k*Rttii U^x h 

[0 0 9 5] £->^- :/;M 7 1 4)|eH3SAE* 

<KMte«^*tf5***yxhyX;M 8omt* 

7 8^^M7jc^RtfflLTU^XhS^affi^^ra 
^ [0 0 9 6] ^Of^ mffiiC$ — Z/7—7)\'\ 7 1 CDIU 

[0097] -?* lt. yuMvmnm* y+iits^ 

50 -r-^;l/l 7 1 OBGa**ii*S*, ^oSi§(H$5 
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[0 09 8] #t^T\ ±fB<D$P < SRlBft?* -y *h3M®X 

a->y H9K * -y+fill 9 2, &tf*>+7— «1 9 
[0 0 9 9] ±12 l-7yX7r-a-7 H 9 His ; £ 

n^nit* -r * * 5 snfe-wosw 201,2 

0 2ii, #^*ICffi2#HSSft5J^ffi3a$gfS2 0 3 

[0 10 0] CCT% ±IBIKfi3a*»2 0 3W\ 
-&SI52 0 3 a(C T^fltl 2 0 2 8*5*81 Z T'^-r±T?3 
iejfc:8I&Sfcfc:«^«*l , r*$t>, ffiMK>flfeffi2 0 3 b 
U::#^XlgCffi2 0 Ztfmi&>Sm£.3£tlT\,>Z a ± 
IBStt 2 0 2 l±^#g|5 2 0 1 a lCT3£$4 2 0 1 5; 
91XT'^-r^7alfi]^®)Sftt11-&^tlT*3!?, Lfc 
tft)tIK3E«2 0 2^r/t-bTIMfi^«Fg|5 2 0 3 

[0101] ±|H^ -y^tf 1 9 2t±, ±«5*flJHn«**ufc 
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E Djgfft) fcj&DiS-f SfctfxOfc-* 2 0 4 ^JSSPtcIS^ 

fijw, men. (Sim atfaaffjt 

[0 10 2] ifHi'+^-Wl 9 3ti> 7*112 0 7 

2 0 5tf»tt&*lfl||S;£tVtV<5. C 2 
0 514, ffiK(C0->^ , 7-yX;l'2 0 6**U S 
7-/"X/l'2 0 6#*>*7— ffl 1 9 3<0ffl(aPt^-&LT 
MiKI^0M&#«2O5fc«fcDSK5/+7-*l 
9 3F»JtcM7j<A^>'^7-«t^$nS. 
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->+7-tf 1 9 3rtfc*jSLTx 2 0 5(C 

«fc 9 M/K^ C©7?7 XjOSlfi 2 <D%m\ZMtite-& Xffi&t 

a czMjiaagR i) o 

[0 10 41SK', F7yX77-i-7h7 KCt 
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y*«*J&8*-a (-yfr (NEDI 
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so mrnzaxm s »c^r HofBB*»6Btf skjru 
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Co i 1 3] (i) %mmc 3--*fi)mmmm<mm 
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toils] o) ttai»fc, fiWissaB^x^^^ 

It, RrfiK#flD0MftWM:Lfc. 

[0 116] (4) ©aS@£D7 , ^f L 3.X-^t^R^ 
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[oi i s] lK#u->y«t;iif>istfey 

[0 119] "TfttotS, ftraSMtifcfWtflT 5<0*fr 

hafljx® ic#?z.m&ztfw?zm&, t>iwyv 

H^Sfc^-TS) —73, ±!E^XM*2*^5-^B# 

[0 12 0] ©«»*»6IB!»«n*. 

[0121] $fc, ?0i)iiT6»7LT^->f- 

U SifiB$|18#y#fcffi;fcftt^t,©iffl[tfSft.5£:, ^ 
©S*±f3S|5Ml 2<7» ^-y£ l 2a*lt, 
IE 2 14^1ifi68 b->'X MtlMSStlS. 
[0 12 2] S (c«tr->T0F«%i#«W^nff(ih(D@^ 
A' ffi ft r> tc if£\ N G 7 v ?W £ o T (, ->ntf G CDf^H 

^^S:fcft^t$«^coSS±f5g|5Ml 2CD->i-y^ 

[0 12 3] #U2/vy«a««»TLfcttlC x W^co- 
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[0 12 4] ^CT\ ±ffi©«fc i 5«c-g^mW±*9X 

l fc t. © t ftwr -r s c t ifimv> t »s & s t 
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[0 l 2 5] ^MJStf^TLfcflBc, ffifeo— 
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&#?e£ l fc t, © t Kj»f t % c t amtbrsm t*& s i: 
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[0 12 7] £Tc, U-v'X MltilfifeO^Tti^ 02 
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-10- 




19 
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[0 13 5] ?lc, ^flfifiWcfc^Ttt, Hffif£ 
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[0 13 8] LfctfoT, jff9X]R«2tt«yiSHBi*i* 
*McS|k:«k»3?5Jft-rack3S:<J(KaJ«tU «J«fcR«lO 

«wcH»s<Eaa^a -t x»c#i« na c 1 1 * a„ 
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(11) #W8-2 7 3 2 1 9 

[0 1 4 51 (4) mmmm<Dpt>wtit.LTL*\,^v 
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M* y *XSk:*j»a A^X|g« 2 O^ <y 
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[0 15 3] fbt, ±IB<0»<iBesn«:«»HHRY 

R3»tfftlKBBR4««Lfcakte % SKjff9XKS3 
[0 15 4] LfctfoT, ^XM«2l4JB31«E«rt* 
[0 15 5] »W^y*Ifi*«7Lfcafc, 

[0 15 6] JW^y+nS^TLfcftlc, 
Bfffio— ^MJM±±B^XlKIB2W*«sna*»o 

-&) icfcfc, #^XK«2k:«WJIp^y*XjBWftl*te« 

[0 1 57] ±B©,t5te, *mmm<DytT<< *?<dm 
^swm uyxuftii, stf^xvx* 

[0158] a± % *^^3afflbrcHss^cot,>Titt 

fF^yn^x^^^^^rvx^ y >^*ff 5 c t 

[0 15 9] 

[0ffiOfg#ftI«0Jl] 

Chi] *mffimic#vzmmmy , ti*x%^%in 

[13 2] **SfiMfcfe»SKfifPB|yn-fexo*xa* 

[03] **Mw©w**»«wi*«5sw»c^-rTffiH 

a, wia^a, atf»2©jj»*a*«*«icjR'rjEiB 
[■5 3 ±izmmm&®m<ommmmT*&zwM®m^ 
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[®6] ±mftmm&mm<omimm^ftzwR^m^ 

[07] ««ff«^D-feX0'5'60#ys/>ystfiJ6» 

xa^-rssftBT** & o 

[08] ^y^S(ffisis^ffiT^^i/c: 
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10 [H10]* y V^&tf M»xa*fHIPFfl3WHKfe L 
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[016] mMi&%mt*&tz\cm^&mit;z&M* 
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axa^r^-rssti0T**So 
50 [020] awtju^y^njHtaffrsfcifcfflir^tt 

[02 1] MM^ffifyn-feXco^^^S^^^XS 

s^ratftBT**, 

[022] *y^vyxaacf»»xafc*ir^TfHiRF 

[0 2 3] U^X h^xatC^l^Tf^^^^L 

[024] isaxssa^wjs^y^wiQffflxstcifei^ 
Tf^ii^^^^Lfc^^s^ k rffin0T^§o 

40 [02 5] y 4 t XSfc*l^Tf«(P^ 

[02 6] SE«fc*i»5Rfi^H^ptX«:^tilf[tiH 
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1 1 ff£#M¥a 

12 — 18 SPM 

3 1 mmmm^m 

50 3 2 PJg^a 
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